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Abstract 
The intersection is the most important part of the urban road, because most of the time efficiency, security of travel, vehicle 
speed, etc depends on the planning and design of geometric intersection. The intersection of roads in this research is the 
crossroads of the Pelangi-Brigjen Katamso Street and Bilal-Krakatau street. The aim of research to get the condition of the 
intersection at the intersection points.. The methodology used is by analyzing secondary data and primary data. The result is the 
volume of traffic with the number 23.103 PCU (Bilal-Krakatau street) and 23.264 PCU (Pelangi-Brigjen Katamso street). 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility ofAMER (Association of Malaysian Environment-Behaviour Researchers) and cE-Bs (Centre 
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1. Introduction 
Junction is the most important part of the urban road, because most of the efficiency, safety, speed, cost and 
capacity of the operation depends on the traffic intersection geometric planning. Each intersection includes traffic 
movement either continuously or intersect at one or more of the intersection as well as the movement of rotation. 
Traffic movement is controlled in various ways, depending on the type of crossover  
According to Shirley (2000) geometric planning is planning the road where the geometry or the real dimensions 
of the road along with parts adapted to the demands and characteristics of traffic. Geometric planning generally 
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involves planning aspects such as road width, bend, ramps, visibility, and also combinations of these parts. This 
geometric design is closely related to traffic flow, while the road construction design has more to do with the traffic 
load. Planning geometric intersection aims to reduce the possibility of collisions between motor vehicles, bicycles, 
pedestrians and other facilities that provide convenience, comfort and serenity to the users way through the 
intersection.  
Along with the development of construction in the city of Medan and growth of existing vehicles, the conditions 
in some of the intersections has not meet the requirements of road geometric urban planning standards. This situation 
in the peak hours while the resulting congestion at the intersection. Examples such as, type of road class I have a 
greater level of service vehicles of the type II class roads. If the movement of vehicles on the road many incoming 
class I to class II certainly will cause congestion crossroads, due to ROW (Right of Way) class II smaller roads. This 
happens in several intersections in the city of Medan, such as the intersection of, Pelangi-Brigjen Katamso street and 
Bilal-Krakatau street 
The purpose of this study are: 
a.  Conducting a survey to look at the intersection at the intersection points that will be reviewed as the condition of 
the intersection, the width and number of lanes, traffic lights, and a large corner of the intersection. 
b.  Provide recommendation constraints on the crossing of  
2. Literature review 
2.1. Conflicts at the point of intersection 
The point of conflict at an intersection is the location of the points where two (2) movement if done 
simultaneously will cause a collision. So in general, it can be said that a point of conflict will be prone to delays and 
accidents, and efforts to manage the conflict points in the period to minimize the delay and the accident rate (Tamin, 
2013). If a further review, the large number of conflict points of a junction will be strongly influenced by three (3) 
main factors, namely: 1) The condition of geometric intersections, 2) The direction of movement of traffic and 3) 
The volume of traffic movement. Basically, the goals and objectives of the management of conflict points are 1) 
Reducing the delay, 2) Expanding the capacity intersection and 3) Reducing the level of vulnerability to an accident. 
Traffic conflict studies are carried out by manual observation and recording techniques in the field. It originates 
with manual observation onsite and includes the additional component of automatic observation in the laboratory. 
An observer is assigned to subjectively judge the potential movement of traffic leading to an accident occurrence; 
costs to evaluate and collect information from other related surveys are relatively high. With the help of automatic 
observation using a video camera, the work is much easier (Lawalata, 2011) 
2.2. Reduction strategy point of conflict 
Reduced conflict intersection, is a type of road intersection that is a variation of the Michigan left. In this 
configuration, traffic on the minor road is not permitted to proceed straight across the major road or highway. 
Drivers wishing to turn left or go straight must turn right onto the major road, then, a short distance away, queue 
(wait) into a designated U-turn (or crossover) lane in the median. When traffic clears, they complete the U-turn and 
then either go straight or make a right turn when they intersect the other half of the minor road 
Setting a point of conflict at the intersection can be done in various ways, depending on the shape of the 
intersection. Reduction of conflict points can be done with the addition of medians, lane additions, canalization and 
also the addition of taper. Keep in mind that the reduction does not mean the conflict point will cause the movement 
to become more efficient. For some conditions delay can be eliminated or reduced, but the resulting travel distance 
and travel time becomes longer. 
2.3. Strategy reduction movement volume 
The traffic characteristics used in an analysis can play a critical role in determining intersection treatments. Over 
conservative judgment may result in economic inefficiencies due to the construction of unnecessary treatments 
400   Syafi atun Siregar /  Procedia - Social and Behavioral Sciences  234 ( 2016 )  398 – 406 
while the failure to account for certain conditions (such as a peak recreational season) may result in facilities that are 
inadequate and experience failing conditions during certain periods of the year. 
An important element of developing an appropriate traffic profile is distinguishing between traffic demand and 
traffic volume. For an intersection, traffic demand represents the arrival pattern of vehicles, while traffic volume is 
generally measured based on vehicles’ departure rate. For the case of overcapacity or constrained situations, the 
traffic volume may not reflect the true demand on an intersection. In these cases, the user should develop a demand 
profile. This can be achieved by measuring vehicle arrivals upstream of the overcapacity or constrained approach. 
The difference between arrivals and departures represents the vehicle demand that does not get served by the traffic 
signal. This volume should be accounted for in the traffic operations analysis. 
Traffic volume at an intersection may also be less than the traffic demand due to an overcapacity condition at an 
upstream or downstream signal. When this occurs, the upstream or downstream facilities “starve” demand at the 
subject intersection. This effect is often best accounted for using a microsimulation analysis tool (FHWA, 2004). 
Reduction of the volume of movement by the vehicle at an intersection can be done by diverting some of the flow 
of traffic on other routes, while maintaining the destination point of the movement itself. What is meant by a 
reduction in the volume of movement is the movement of the volume is at a crossroads. With the reduction in the 
volume of movement at the crossing point of conflict then even though the amount is not reduced but the degree of 
vulnerability to the time delay, the long queues and accidents is much reduced. 
2.4. Volume and traffic capacity at the intersection 
Traffic volume is the number of vehicles passing through the intersection / piece of road that will be observed in a 
certain time period. The most important data in the evaluation is to determine the intersection traffic volume every 
hour. In estimating the volume of traffic at an intersection of a piece done in various ways, among others (Tamin, 
2003) 
x Calculation of traffic during the hours of peak/peak hours (morning, afternoon, evening) on weekdays. The 
volume of traffic on Sundays or holidays will usually be smaller than weekdays. While in the tourist area, the 
peak hours of going on holiday; 
x Assign to each of these peak hours. 
 
Based on the data on the number of vehicles that cross the intersection can be calculated Daily Hour Volume  
(DHV) as follows: 
 
x 2-lane road,    DHV = DTV x K/100  
x More than 2-lane roads,  DHV = DTV x K/100 x D/100 
 
Where :  
DHV =  Daily Hour Volume  
DTV =  Design Traffic Volume 
K = peak coefficient (%). K K is the ratio of traffic volume on the clock to 13  
  Devided with Annual Avarage Daily Traffic (AADT) however, if such  
  information is not available, it can be used coefficient of 10%   
 
D  =  Direction coefficient (%).D is the coefficient of direction results from field  
  observations, however, if such information is not available, it can be used  
  coefficient of 60%  
2.5. Road capacity 
Road capacity, defined as the maximum design capacity of a given roadway in big countries at link and junction 
level for motorised traffic, is well understood for different lanes and carriageway widths. Road capacity is the 
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maximum number of vehicles passing through a road in the lane for 1 hour with the flow of traffic conditions as well 
as certain. Capacity is the basis for calculating the roads to accommodate the traffic load through it. While the total 
capacity for the entire arm intersection is the multiplication of the basic capacity (C0), namely capacity on certain 
conditions (ideal) and the adjustment factor (F), with the effect of the terrain on the capacity (Tamin, 2000) 
 
The formula used to calculate the capacity of city streets by MKJI (1997) is: 
  
  
 
The formula used to assess the capacity of the intersection is not signalized by MKJI (1997) is : 
 
  
3. Methodology 
Signalized intersections or unsignalized always have conflicts for road users. It is necessary for studies related 
parties to the conflict at the intersection point can be minimized. Limitations of this study is only summarize the 
condition of existing roads, making road geometric design and recommend the results of data analysis 
In outline, the procedures used in solving problems of coordination between the intersection signal, this time, is: 
x The preparatory phase, in the form of a literature study of the literature and information from the Internet. 
x Data collection phase, in which the data obtained by field surveys such as environmental conditions, geometric 
way, the volume of vehicles passing through the intersection, long queues and time signals at each intersection. 
x Phase analysis of data from the field survey. 
x Planning a new cycle time based on the conditions existing when saturated 
 
There are 3 primary data survey to be carried out to assist in the research of Geometric Structure Of The Junction 
in Medan City, namely: 
x Traffic Volume Survey at crossroads 
x Survey queue length 
x Survey existing conditions at intersections under review 
4. Results and discussion 
4.1. Traffic volume 
In order to the volume of traffic on a review of each arm can be seen as follows (reading arm starts from the top 
and moving clockwise) 
 Table 1. Traffic volume 
Type/ 
Direction 
Arm I (PCU) Arm II (PCU) Arm III (PCU) Arm IV(PCU) 
LV HV MC LV HV MC LV HV MC LV HV MC 
Intersection Pelangi-Brigjen Katamso Street 
Straight 1.853 5 2.547 2.539 11 2.289 - - - - - - 
Right 671 9 2.597 - - - 603 9 1.597 - - - 
Left - - - 701 6 1.077 665 6 2.102 - - - 
Intersection Bilal  – Krakatau Street 
Straight 1.387 21 1.469 273 5 592 2.592 31 1.789 381 7 1.442 
Right 887 26 910 111 4 265 151 - 156 106 2 132 
Left 225 3 391 359 5 495 133 - 490 1.091 28 1.908 
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Table 1 above shows the results of the traffic volume in two intersections studied by the Passenger Car Units 
(PCU). Both intersections are the intersection of Pelangi-Brigjen Katamso street and Bilal-Krakatau street. The 
traffic volume those are analyzed with the type of vehicle that light vehicles (LV), heavy vehicles (HV) and 
motorcycles (MC). As for the direction of the direction taken straight, right and left. From the above table presents 
the volume of vehicles for each intersection. Overall both intersections are still dominated by motorcycle. 
4.2. Lenght queues 
Queue length is the number of vehicles queuing at a side close. Side close is the area of the arm crossroads for 
queuing vehicles before going out past the stop line. (If the movement turn left or turn right separated by the traffic 
island, an arm crossroads side close can have two or more). The units used queue length is the passenger car unit 
(PCU) (MKJI, 1997). 
                   Table 2. Queues lenght and the time needed to decompose the vehicle 
Intersections Arms Length (m) Time to parse (second) 
Pelangi –  Brigjen Katamso 
Street 
1 156 100 
2 77 90 
3 56 90 
 Bilal –  Krakatau Street 
1 80 120 
2 60 60 
3 112 60 
4 76 100 
4.3. Existing condition 
Existing condition of each intersection will be presented in the figure below. The Pelangi-Brigjen Katamso street 
is intersection with three arms. While Bilal-Krakatau street is the intersection with 4 arms. Division and naming 
each arm can be seen in the following table 
 
a. Intersection Pelangi-Brigjend Katamso street  
x For 1st   arm  : Brigjen  Katamso street from  Deli Tua 
x For 2nd  arm  : Brigjen Katamso street to Deli Tua 
x For 3rd  arm : Pelangi street 
 
b. Intersection Bilal-Krakatau street 
x For 1st   arm  : Krakatau street to Perintis Kemerdekaan street  
x For 2nd  arm  : Bilal Street to Kol. Yos Sudarso Street 
x For 3rd  arm : Krakatau street to Toll road 
x For 4th  arm : Bilal street to Pancing Street 
Figure 1 and Figure 2 describes the existing condition of the two intersections studied. An existing condition that 
was analyzed is the lane width, a number of lanes, traffic signal, road medians, intersection angle, the radius of 
curvature, sidewalk, drainage, environmental conditions etc 
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Fig. 1. Existing condition Pelangi-Brigjen Katamso Street 
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Fig. 2. Existing condition Bilal-Krakatau Street 
4.4. Wide road plan 
Of the value of the volume of the vehicle obtained above, it can be determined the plan the number of lanes of 
each lane needed to serve the intersection. The recapitulation of the needs of the number of lanes and the lanes of 
each segment are as follows: 
 Table 3. Plan lane width, lane and median road in meters 
Street 
Plan 
Number of 
lanes 
Lane 
width 
The total 
width of one 
lane 
The total 
width of the 
road 
Median 
width 
Taper 
length of 
road 
Median width 
To Taper road 
Intersection Pelangi – Brigjen Katamso Street 
Arm 1 3,00 3,00 9,00 19,00 1,00 - 0,50 
Arm 2 2,00 2,50 5,00 10,50 0,50 - - 
Arm 3 3,00 3,00 9,00 19,00 1,00 - 0,50 
Intersection  Bilal – Krakatau Street 
Arm 1 4,00 3,50 14,00 28,00 0,00 - - 
Arm 2 3,00 2,50 7,50 15,50 0,50 - - 
Arm 3 4,00 3,00 14,00 28,50 0,00 - - 
Arm 4 3,00 2,50 7,50 15,50 0,50 - - 
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Table 3 above explain the plan needs lane width, lane and road medians. This is consistent with the objectives of 
the research conducted is to be able to recommend a plan in accordance with the standardization needs of an 
intersection. Recommended planning tailored to each arm of the junction 
           Table 4. Comparison of the extent of the existing needs, standards, RSS and the need for a wide area of the road at the junction plan 
No Road Width 
Intersection Pelangi –  Katamso street 
Katamso (1) Pelangi (2) Katamso (3) 
1 Existing 20 14 20 
2 Standard 24 24 24 
3 RSSW 22 20 22 
4 Plan 23 20 23 
No Road Width 
Intersection Bilal – Krakatau street 
Krakatau (1) Bilal (2) Krakatau (3) Bilal (4) 
1 Existing 21 16 21 16 
2 Standard 24 24 24 24 
3 RSSW 26 20 26 20 
4 Plan 32,5 19,5 32,5 19,5 
 
Table 4 is a table needs extensive planned at the intersection. Existing area requirements, standards, RSS 
(Regional Spatial Strategic) and the needs of the plan area of the road width at the intersection is expected to resolve 
the problems that occurred for both intersection.  
4.5. Implication 
Increased human needs in line with the development of civilization but not followed by the development and 
transportation arrangements that provide comfort for road users such as the  length, increased quality of roads, 
creation of alternative roads, adding traffic signals and other facilities needed to support and anticipate the 
acceleration of the movement. 
When the capacity of the road fixed, while the number of road users continues to increase, the travel time will 
increase and will cause traffic jams total. Traffic congestion on a roadway caused by increased travel demand in a 
given period and the number of users exceeds capacity. Congestion generally occur in areas with a high intensity, 
high intensity land use and occur mainly at peak hours. Besides congestion also occurs due to high traffic volumes 
caused by the mixing of traffic constantly, regional and local traffic 
4. Conclusion 
Value standardize the width of a road is a reference value taken by regulatory standards Geometric Planning For 
Urban Road issued by the Directorate General of Highways and the Directorate of Road Town, in March 1992 
includes the value of the number of lanes, lane width, the width of sidewalks, median width and to the width of the 
planning in this study plus estimates of the channel width of each road 
Overall from the table and the picture on the existing condition and standardization is needed in the planning, it 
can take several conclusions, among others: 
x For the calculation of horizontal alignment is not required in the research study of the geometric structure of the 
junction in the city of Medan. This is due to the intersection area is an area that is very flat (vertical alignment 
value less than 1%). 
x The distance from the intersection to determine the location of each arm of the road taken is 100m. It aims to 
limit the scope of activities that are not widened and focused on the intersection only. 
x Generally, the radius of geometric intersection is less than the default value specified by the type I and class II 
with a design speed of 60 km / h. This is due to the behavior and situation of the density of vehicles in the city of 
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Medan is very dense causing the speed of the plan at the corner of 60 km / h is not reached so that the need for a 
horizontal radius of curvature is reduced. 
5. Recommendation 
Geometric improvement recommendations and the access road network in the two intersections studied were as 
follows, 
a.  At two points vertical alignment that was examined, re-planning done at all points. This is done in order to create 
better alignment of both time points. 
b. In horizontal alignment, the arm 1 and arm 2 Bilal- Krakatau street that does not meet the requirements of the 
bend radius, improvements were made to change the bend radius. Accordance with the regulations. To bend the 
arm 3 and the arm 4 are already qualified, fixed done improvements to the tangent line adjustments so as to 
create more geometric optimal comfort and in a straight line with the previous bend 
c. In this study only reviewed some of the road corridors which are a connecting road to and from the location of 
the study. It's good to study further consideration all trace of the road at the junction of study to obtain more 
detailed results. 
d. In the data collection in the field should do properly in order to facilitate the process evaluation. Preferably 
before the shooting to get the coordinates of the geometric field do portrayal first 
e. In the shooting dots coordinate alignment horizontal should be taken at least five points on part of the bend. This 
is intended to form the geometric structure in the field can be described well 
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